Abstract: A convex triangular obstacle forms a vital part of a periodic echellete grating. A triangular grating is characterized by three parameters like period, depth and flare angle. Knowledge of groove field is essential for precise designing of triangular corrugated structures for studying the blazing effect of propagating EM wave. In the present paper, an attempt has been made to determine the power of Groove fields belonging to a pair of groove regions adjacent to a convex triangular prism. Groove fields and their associated powers based on Dirichlet conditions on the groove surfaces have been determined. The governing Helmholtz wave equation has been solved for determining the free surface field and the groove field. FourierBessel series, oblique coordinate transformations and Lommel's integral are used as tools.
Introduction
A convex triangular obstacle forms a vital part of a periodic echellete grating.
During recent years [1] [2] [3] [4] [5] [6] [7] [8] where H and E stand for the magnetic and the electric intensity vectors. The physical elements σ,  and  being associated with the medium for the EM wave and the constituent material for , K  stand for conductivity, permittivity and the permeability respectively. Maxwell's equations (1) have been encountered subject to prescribed initial boundary conditions of the EM field on . K  The concerning boundary value problems happen to be associated with the Dirichlet's conditions
s problem is an example of well posed boundary value problem as observed earlier [9] [10] [11] . An axially independent field intensity satisfies the condition , 0 3    x F which leads to the independence of F relative to the directions parallel to the edges ,
A wave is said to be cylindrically polarized whenever the constituent particles of the wave are constrained to vibrate on the surface of a cylinder. As such, a cylindrical wave function happens to exist as a solution of the Maxwell's equation (1) subject to cylindrical coordinate transformation . , sin , cos
Method of separation of variables has been utilized for arriving at the solution in the form of the Fourier-Bessel series [12] 
Hence the EM field F is completely determined by substituting the values of ' ' i A in the Fourier-Bessel series (2) . Finally, the expressions of F have been used for computing the current density. The paper is concluded by arriving at the expressions of the powers of the groove fields.
2.
Formulation of the problem Consider the Maxwell's equation 
where F1, F2 and F3 satisfy the ordinary differential equations 
The equations (7), (8) and (9) furnish the solutions
is the Bessel function of the first kind of order  , and A and B are arbitrary constants.
Fourier-Bessel series and axially independent cylindrical waves:
The solutions (10) of the wave equation (5) would give rise to an axially independent cylindrical wavelet
associated with the frequency  and the wave number k satisfying the nonlinear relation (11) . In order to match the solution (12) on the boundaries K  of the model 'K' it is essential to sum up the same solution in the form of Fourier-Bessel series
Determination of Groove fields belonging to the wedge regions
subject to Dirichlet's boundary conditions on
on the faces OA, AC, OB and BC' of the model K, one can arrive at the following pair of dual series relation by matching the Fourier-Bessel series (13) with the
Now, using the oblique transformation [13] 
Determination of current density J:
A current density is constituted by the conduction current Jc and the displacement current Jd according to Maxwell's theorem in electromagnetics and thus one can express J in the form
Now, combining the relations (21) and (22) 
by virtue of the expression (13). Now, using the property of complex numbers one can further express (25) in the
for real values of . and , i k   Apparently, the transformations (24) lead to the area element
which on combining with (26) further leads to the results (28) and (29) 
and 
Conclusions:
The present paper consists of the results concerning an axially independent EM field associated with an echellete model. The model happens to be a vital part of a periodic echellete antenna forming a corrugated structure. The present field of study happens to be equivalent to EM boundary value problems. Important EM problem due to Dirichlet has been taken into consideration subject to the prescribed values of the said EM field. The wave nature of the present EM field has been justified by arriving at the nonlinear relation OA, OB and Ab are parallel to BC', AC and OC' respectively together with OA=BC'=a, OB=AC=b, and AB=OC=d.
